INTRODUCTION
The Angkor monuments are Hindu and Buddhist temples built from the 9th to 13th centuries AD. In the Angkor monuments-in addition to the main construction materials of sandstone, laterite, and brick-wood was also used as roofs, head frames of doorways, beams, etc. All wood in the roofs has already rotted away, whereas wood inside the buildings, such as head frames of doorways and beams, remained in several monuments. We question whether the inside wood is original or not. In this study, accelerator mass spectrometry (AMS) radiocarbon dating was carried out for the remaining wood samples in the Angkor monuments. There are few studies on the 14 C dating of wood samples in the Angkor monuments. Zoppi et al. (2004) obtained the 14 C age for a pillar in the wooden gallery on the Terrace of the Leper King. Uchida et al. (2005) carried out 14 C dating for charcoal fragments found at Prasat Suor Prat and revealed that Prasat Suor Prat was constructed in the Angkor Wat period, not in the Bayon period as previously thought.
MEASUREMENT OF RADIOCARBON AGE
For the 15 wood samples mentioned in the following section, pretreatment and 14 C dating measurements were performed by Paleo Labo Co., Ltd. (Kobayashi et al. 2007 ). After ultrasonic washing in boiling water, the wood samples were treated with the AAA (acid-alkali-acid) method. The wood samples were then burned into carbon dioxide, and the carbon dioxide was reduced to obtain graphite. The graphite samples were measured for 12 C, 13 C, and 14 C contents using the Paleo Labo compact AMS system (National Electrostatics Corp., Middleton, Wisconsin, USA). After correction for isotopic fractionation, the obtained 14 C ages were calibrated using the software OxCal 3.10 (Bronk Ramsey 1995 Ramsey , 2001 ) and the IntCal04 calibration curve (Reimer et al. 2004) .
WOOD SAMPLES, DATING RESULTS, AND CONSIDERATION
The presence of remnant wood was confirmed in the following 8 monuments: Bakong, Lolei, Baksei Chamkrong, North Khleang, Angkor Wat, Banteay Kdei, Bayon, and Gates of Angkor Thom. Fifteen wood samples were taken from the 8 monuments for 14 C dating (Table 1) . The samples were collected from the surface of the wood. Tree rings could not be counted accurately because both ends of the wood samples are covered by stones. 
Bakong
According to its inscription, Bakong was built in AD 881. It is comprised of a platform shaped like a stepped pyramid and topped with a central sanctuary and the surrounding brick buildings. Glaize (1944) and Boisselier (1952) concluded that the present central sanctuary was built in the Angkor Wat period (first half of the 12th century). On the other hand, based on the magnetic susceptibility of the sandstone and other characteristics, Uchida et al. (1998 Uchida et al. ( , 2007 suggested that the present central sanctuary was probably constructed at the end of the Bayon period (end of the 12th century to the early 13th century). One wooden head frame of a doorway remains in the brick tower situated in the southwest of the stepped-pyramid-shaped platform topped by the central sanctuary. A wood sample was taken from the head frame (sample 1931, Figure 1 ). Its calibrated calendar year range is AD 670-780 (2 σ). The construction age of Bakong, not including the central sanctuary, is AD 881 according to its inscription, very similar to the 14 C age obtained.
Lolei
Situated in the center of the Indratataka baray (an artificial body of water), Lolei is believed to have been built in AD 893. Lolei was originally composed of 6 brick sanctuaries, but at present only 4 sanctuaries remain. Wood samples were taken from head frames of doorways in the NE and SW sanctuaries. A wood fragment was collected from the head frame of the SW sanctuary (sample 2003, Figure 2 ). The 14 C age for the Lolei wood ranges from AD 670-780 (2 σ), the same as for Bakong. The construction age of Lolei is estimated as AD 893, which is concordant with the 14 C date obtained.
Baksei Chamkrong
Estimated to have been built in the mid-10th century, Baksei Chamkrong was dedicated in AD 948.
It is comprised of a small brick sanctuary situated on a stepped-pyramid-shaped platform made of laterite. The sampled wood fragment is from a head frame of a doorway (sample 1920, Figure 3 ). It is considerably decayed and thus was easily detached from the door. The 14 C age range for the wood of Baksei Chamkrong is AD 1280-1400 (2 σ), 300 to 400 yr younger than the previously estimated construction age (mid-10th century). This suggests that the wooden head frame is not original but instead was added after the 14th century.
North Khleang
North Khleang is thought to have been constructed from the end of the 10th century to the beginning of the 11th century. However, Dumarçay (1998) believes the central tower is an addition from the end of the Bayon period. This contention is also supported by the magnetic susceptibility and shape of the sandstones and the existence of reused sandstones (Uchida et al. 1998 (Uchida et al. , 2007 . Wood was used in the head frames of doorways in the north and south inner walls supporting the central tower. One wood sample was taken from the head frame of the south inner wall (sample 1919, Figure 4 ).
Sample 1919 was dated to AD 1030-1160 (2 σ). This seems to contradict the previous estimation of the construction age for the main part of North Khleang (end of 10th century to beginning of 11th century). The place where the wood sample was collected is an addition from the early 13th century. The obtained 14 C age does not contradict this fact; rather, the 14 C age supports that the inner walls under the central tower are not original but are later additions.
Angkor Wat
Angkor Wat is thought to have been built from AD 1113 to 1150, during the reign of Suryavarman II. Wood remains in several places as crossbeams with pivot holes in the doorways and as ceiling boards in the Middle and Inner Galleries. In this study, wood fragments were collected from 4 crossbeams (samples 1926, 1927, 1929, and 1930 ) and 1 ceiling board (sample 1928) ( Figure 5 ). The crossbeams, except for in the SW tower of the Inner Gallery (sample 1930), have decoration on the surface. The crossbeam in the SW tower of the Inner Gallery is small in size and looks fresh compared with the other crossbeams.
The 14 C age ranges (2 σ) for the 3 wood samples (1926, 1927, and 1929) taken from the crossbeams with pivot holes are AD 1010-1160, 1030-1190, and 980-1040, respectively. Considering that the IntCal04 calibration curve shows severe fluctuation around AD 1020 to 1160 and also that Angkor Wat is believed to have been built from AD 1113 to 1150, the above 3 samples seem to be original. However, the ceiling board (sample 1928) of the NW tower of the Inner Gallery and the crossbeam with pivot hole (sample 1930) of the SW tower of the Inner Gallery gave 14 C age ranges (2 σ) of AD 1650-1960 and 1520-1800, respectively. These results clearly suggest that both samples are not original. The crossbeam with pivot hole of the SW tower of the Inner Gallery is small in size and has no decoration, which is different from the characteristics of the other crossbeams. The 14 C date for the ceiling bracket at the central tower shows a range of AD 1030-1210 (2 σ). Because Banteay Kdei was built at the end of the 12th century to the early 13th century, there is a high probability that the ceiling bracket is original.
Bayon
Like Banteay Kdei, Bayon was constructed from the end of 12th century to the early 13th century. Wood remains only inside the central tower (Figure 7) . Wood samples were collected from the head frames of doorways (samples 1921 and 1922) , a crossbeam with pivot hole (sample 1923), and wood embedded in the inner wall (sample 1924), which was decorated on 1 side.
Samples 1923 and 1924 gave 14 C age ranges (2 σ) of AD 1040-1220 and 1040-1210, respectively. These are fairly concordant with the construction period of Bayon (end of 12th to early 13th century). Therefore, it is highly possible they are original. 14 C dates for samples 1921 and 1922 range from AD 1180-1265 and 1180-1270, respectively. These results do not contradict the construction age of Bayon. However, there is a possibility they were placed slightly later than the construction of the central tower of Bayon. According to Nishimoto (2000) and Cunin (2007) , the wooden beams of samples 1921 and 1922 were added when the northern and the southern doors of the central tower were opened during the Bayon style period. 
Gates of Angkor Thom
The Gates of Angkor Thom are considered to have been constructed in nearly the same period as the central tower of Bayon (Uchida et al. 2003) . Wood remains as tie beams in the North, West, East, and Victory Gates. Wood was sampled from the lower tie beam on the north side (sample 1916, Figure 8 ) of the West Gate, which was decorated on both sides.
The 14 C age for sample 1916 ranges from AD 1170-1260 (2 σ). Construction of the West Gate of Angkor Thom is supposed to have been nearly the same as for the central tower of Bayon; thus, the 14 C result does not contradict the construction age of the West Gate of Angkor Thom.
SUMMARY
14 C dating of 15 wood samples collected from 8 monuments of the Angkor complex shows a high probability that the wood samples are original, except for the head frame of a doorway in Baksei Chamkrong, and the ceiling boards of the NW tower and a crossbeam with pivot hole of the SW tower in the Inner Gallery of Angkor Wat. Furthermore, the 14 C dating results support the hypothesis that the inner walls under the central tower in North Khleang are an addition from a later period.
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